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BIIJIMB ITIOITEPEIHBO COPEOBAHOI'O JIOKCHUAY CIPEKN
HA RATAJIITUYHY AKTUBHICTbD HAHECEHUX
RVIIPYM-TTAJTAIIEBUX KOMIIVIEKCIB V PEARTIIL
HUSBKOTEMIIEPATYPHOI'O OKMCHEHHA MOHOOKCU Y
BVIVIEITIO KNCHEM I1OBITPA

BcranoBieHO HeraTUBHUI BILUIMB MOIEpenHboi copbuii SO, Ha KaTaliTUYHi BIaCTMBOCTI
HaHEeCeHMX KyTPyM-TajalieBUX KOMIUIEKCIB y peakilii HU3bKOTeMITepaTypHOTO OKUC-
HeHHss CO KMCHEM MOBITpSI.

KuiouoBi cioBa: KyrpyM-naiaii€ Bi KOMIUIEKCH, TIOKCUJL CipKH, COPO1Lisl, MOHOOKCUIT BY-
[JIel0, KaTaliTUUHe OKUCHEHHS

CyMicHa TIPUCYTHICTH B MOBITPI BUPOOHUYUX MPHUMIIEHh 0ararboX BUPOOHMIITB Ta
raimy3eil IPOMHCIOBOCTI Ta30MOAIOHIX TOKCHKAHTIB — MOHOOKcHIY Bymelo (CO) ta
piokcuny cipku (SO,), BMicT Skux y nekinbka pasis nepesuinye I'TIK qis po6ouoi 30Hn
(20 mr/m® st CO i 10 mr/m? st SO,) € BENUKO0 MPOOIEMOI0, TOMY 1110 BUMArae 3acTo-
cyBanHs poOiTHHKamMu 31301 3 mpoTHrazoBUMH (PITETPYIOYMMH €JIEMEHTaMH BiJl 000X
LUX CIIONYK, AKi 3HAYHO BiPI3HSIOTHCA 32 (DI3MKO-XIMIYHUMH BIACTHUBOCTSMH 1 TOMY
BHJIAJIAIOTHCS 3 MOBITPs pisHUMH MeTogamu: SO, — nepeBaxHo copOuitinumu, a CO —
KaTaTITHYHAMH. SIK COPOCHTH JIIOKCHY CIpKH J00pe BUBYCHI aTFOMOCHIIIKATH PI3HOTO
HOXOKEHHS, ajie OLIBIIICTD JAHUX PO HUX OTPUMAHO MPU BUCOKIN KoHueHTpauii SO,
(5800-28500 mr/m?®) y ra3oBiii cymimri, mo He MicTUTh KucHiO [1 — 4]. V cBiti 3ama-
TEHTOBAHO BEJIMKY KUIbKICTh PI3HMX 3a CKJIQJIOM KartamizaropiB okucHeHHs CO, ane, K
MPaBUIIO, BOHM HE3BOPOTHO BTPAYAIOTh AKTHBHICTH Yepe3 OTPYEHHS TIOKCHIOM CipKH,
HaBITh KOJIM 1OTO KOHIICHTpaIlisg B Tra30Boi cymimni Hmkue [TIK.

JlocnipkeHo KaTalliTHYHI BIACTUBOCTI B peakinii okucHeHHs CO KHUCHEM KYIpyM-
MaJIalieBUX KOMILUICKCIB, HAHECCHUX Ha Touiha30BUil HOCIH Oa3anbroBuil TY(], KU Ha
70 % ckiagaeThes 3 MPUPOTHUX AITFOMOCHIIIKATIB [5, 6].

Meta poOOTH — BUBYUTH COPOIIiifHI BIACTUBOCTI 0a3a]IbTOBOTO TY(]Y, SIK IPUPOTHO-
ro, Tak 1 XIMIYHO-MOJIHU(IKOBAHOTO CTOCOBHO JIOKCHIY CIpKH 3@ YMOBH HOTO HHU3BKHX
KOHLIEHTpAIlill y ra30MOBITPAHIN CyMillli Ta BCTAHOBUTH BILIHB MONEPeIHbOT COpOLii i-
OKCHJTy CIpKH Ha KaTaJiTHYHY aKTHBHICTH 3aKPIIUICHUX Ha 0a3aIbTOBOMY TY(i KOMILIEK-
ciB Pd(I1)-Cu(Il) B peaxiiii OKHCHEHHS MOHOOKCHTY BYTJICIFO KHCHEM.

MeTtoauka CEKCIIePUMEHTY

B po6orti BukopucroByBaau npuponauii 6azansrosuii Tyd (II-BT(1)") 3 pogosuima
[omumpke II B PoBeHchkiit oOmacti, miyoumHa 3amsrands 20-30 M. KucnmotHe
Monu(ikyBaHHs 3pa3kis 6asansroBoro tyy 3M HNO, Bipo1oBx 6 ToanH Ta OTpUMaHHs
KarasizaTopa MEeTOIOM IMITPerHyBaHHs KUCIOTHO-MomupukoBanoro tydy (H-BT(1)"-6)
MPOCOYYBAaJbHAM PO3YMHOM, IO MICTHUTH Yy 3aJaHUX CITiBBITHOIICHHSX XJIOPHI
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nanafito(Il), nirpar xynpymy(Il) (mpu omnaxoBomy Bmicti Cu(Il) i Pd(Il)) i 6Gpomin
KaJIiro, 31HCHIOBAIIM 32 METOJIMKaMH, OITMCAaHUMHU B poboTax [7, 8].

I'TIC, mo mictuth SO,y konuentpanii 100 Mr/m*, OTpUMyBaIIH IISXOM 3MilllyBaHHS
HOTOKIB 04nmIeHoro nositps i SO,. IlouarkoBy (Cgoz) Ta KiHney (C g‘oz) KOHIIEHTpaIii
JUOKCHJIY CIpKH BU3HAUAIIH 3a JOMOMOTOt0 npuiiany «l azoanamizarop 6679X08» («Ana-
JiTnpuiagy, YkpaiHa), 49y TIHBICTB SKOTO — 2 MI/M?; 4ac BCTAaHOBJIGHHS KOHIIEHTpallii He

6impm 60 c.

Hocnimkenns quHamiku copouii SO, npuponnumM i MoaupikoBaHUMHU 3pazkamMu Oa-
3a1pTOBOrO Ty(y 371 CHIOBAIN B MPOTOYHIM 3a Ta30M TepMOCTAaTOBaHii mpu TeMiepa-
Typi 18-20 °C ycTaHOBII, y peakTopi 3 HEPYXOMHUM IIApOM cOpOeHTY mpu 00’ €MHil BU-
tpati ['TIC 1 1/XB 1 BiTHOCHIN BOIOTOCTI MOBITPS ~ 65 %.

I'TIC i3 Bu3HadgeHoO KoHIEeHTpamielo CO oTpuMyBal pO3BEICHHSIM KOHIIGHTPOBa-
Horo razy (98-99 06. % CO) noBiTpsiM 10 HeoOXiaHoi KormeHTpamii — 300 mr/m>. TTosi-
Tpsl HOMEPETHBO OUHUIIANIHN 32 JJOIOMOI0I0 (DiNbTPiB, 3aMOBHEHUX (DIIBTPYIOUUM MaTepi-
anoM @II i aktuBoBanuM ByrimmsiM Mapku CKH-K.

[ouarkoBy (C)) i kinuesy (C{,) KOHIEHTpallii MOHOOKCHY BYIVIELIO BU3HAYAIM
3a JIONOMOTor0 TrazoaHamizaropa 6213X 04 («AnamiTnpwian, YKpaiHa) 4yTIHBICTIO
2 mr/m? (4ac yCTaHOBJICHHS IIOKa3aHb — He Oijblie 45 ¢).

Crynins neperBopenns CO (1) BU3Hauanu 3a (GopMysIoio:

Cl (K
n-{Eco—Cco) 190, v,
CCO

Pe3ynbTaTi T2 iX 00roBOpeHHs

Hamu BuBuamacs auHaMika copOIii TIOKCHIY CIPKH TPUPOJHHUM Ta XIMIYHO-
MOU(IKOBAHUMH 3pa3KamMK 0a3ajbTOBOTO Ty(y MPHU HU3BKHUX TEMIIeparypax 3 ra3orno-
BITPsAHOI Cymimti, B sKii BMicT SO, cknanas 100 mMr/m’.

Orpumani pesyssraru (puc. 1, Tabm. 1) cBimuars mpo Te, mo st [1-BT(1)" (kpusa 1) ge-

pe3 130 XB KiHIIeBa KOHIIEHTPALIis JIOKCHTY Cipku gocsrae modarkoBoi (Cg, = 100 mr/v?),
a 9ac 3aXUCHOI Ii1 (T, ) CTAHOBHUTH OLIbII HixK 60 XB. :

TTIK

Cso, » mr/m’

100 -

80
Puc. 1. JIlunamika B3aemomii
TIIOKCHUJTY CIPKH 3 IPHPOIHUM
Ta XiMI9HO-MOU(IKOBAHUM
0a3anbTOBUM Ty(hoM:

1 —TI-BT(1)"; 2 — H-BT(1)"-6;
3 — PA(IT)-Cu(I1)/H-BT(1)"-6

60

40 b

20

) ) ) (Cgo =100 Mmr/M*; m=10T;
0 50 100 150 200 250 T, XB U =24,2 cm/c; w =1 J'I/XB).
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Kucnorao-monudikosanuii 6azansrouit (H-BT(1)"-6) (kpuBa 2) BKe yepes roauny
MIOBHICTIO BTpavae copOIiiiHi BIACTUBOCTI 1 HE IEMOHCTPY€ 3aXUCHI BIACTUBOCTi, TOOTO
KHCIIOTHA 00pOOKa Maiike MOBHICTIO BUase ueHTpu ancop6uii SO,. B 060x Bunagkax
(xpuBi 1,2) mae micue ¢izndyHa aacopOIis, OCKIIBKY MPOTYBKA YHUCTHM MOBITPSIM MPH-
3BOJIUTH JIO MOBHOT Jiecop6uii SO,.

Tabmurs 1
Junamika copouii giokcuay cipku NpUpoAHUM Ta XiMidyHO-MOANPiKOBAHNMHU
3pa3kamMu 6a3a1bTOBOIO Tydy

Co =100 mr/m?; m_=10r; U=4,2 cm/c; C,, = 3,1x105; C =2,9x10%; C, - =1,02x10*
2

pd(In) Cu(Il)
(Moab/T); Q = 3,1x10*moub
Teop

3pa3ok T XB Q,..." "10% moan SO, Q... Mr SO, q*, mMr/r
[I-BT(1)" 60 1,4 8,7 0,9
H-BT(1)*-6 - 0,2 1,2 0,1
Pd(I1)-Cu(1l)/H-BT(1)"-6° 80 2,0 12,8 1,3

* 3HaueHHs Q

eken’

1 q BianoBinaoTh MoMeHTY, Ko C§, = Cio =100 mr/nm?
2 2

% Copbuito SO, xynpym-nanazniesoro xomnosuuieio #a I1-BT(1)" He gocmimKyBamu, TOMY IO Ta CH-
cTeMa He BUsBWJIA KaTaIiTHYHOI aKTUBHOCTI y BiaHomeHHi CO

Huuamika copOrii karamitugaoro cucremoro Pd(ID)-Cu(I)/H-BT(1)-6 (xpusa 3)
nyske 6imM3bKa 10 orpuManoi B pasi II-BT(1)", oqaak copOwLiiiHi BIACTUBOCTI MOJIIIIITY-
FOThCS: 3pOCTae copOIIiiftHa eMHICTB (Tab. 1) 1 yac 3axucHOi aii jopiBHIOE 80 XB. AJle, Ha
sinminy Bin I1-6T(1)", mae mice xemocop6uis SO,. Ipo Te cBigyarh HacTynHi (akTu:
1) kucnoTHa Momu(iKalis Maike MOBHICTIO BUasAe NEeHTpU (izuunoi axcopouii SO,
(puc. 1, xpuBa 2); 2) NpoayBKa YUCTHM TIOBITPSIM HE MPHU3BOJIUTH J0 HOTO BHIAICHHS
(rpaciuHi 1aHi HE HABEMCHI).

Bigomo [ 9 —12], mo SO, € orpyToro 11 6ararbox KaTai3aTopiB OKHCHEHHS MOHO-
OKCH/IY BYIJICIIO, K1 BMIIyr0Th nanaii(1l), Tomy 1 17151 CKi1aTHOT KaTaliTHYHOT CHCTEMH
K PdCl,-Cu(NO,),-KBr-H,0/H-BT(1)"-6 BusnadansHoo € B3aemozisa SO, 3 nmanagiem(Il),
sIKa CYIPOBOJDKY€ETHCSI yTBOPCHHSIM CIIOJIYK Pi3HOTO CKIIAIy:

PACI, + SO, ¢> PAC1 xS0, , @)
PdCl, + SO, + H,0 <> PdSO, + 2HCI, 3)
PACI, + 2SO, + H,0 <> Pd(HSO,), + 2HCI . (4)

ko xomruieke, mo GopmyeThes 3a (2), HeCTIHKU 1 pyHHY€ETHCS BXKE i 9ac Mmpo-
TYBKH 3pa3Ka IMOBITPSAM MIPOTATOM OHI€T TOIUHM, TO CIOITYKH, III0 YTBOPIOIOTHCS 3a pe-
akitissmu (3) 1 (4), pO3KIAIAr0THCS JIMIIE TP BUCOKHX TeMIepatypax (300-350 °C).

Pesynbratn Tabn. 1 mokasyroTh, 0 €KCHEPMMEHTAIBHO BU3HAY€Ha KiIbKicTh SO,
copbosanoro cuctemoro Pd(II)-Cu(Il)/H-BT(1)-6, (Q,, .= 2,0x10* Monb) MeHIIa, Hixk
TeopeTH4Ho po3paxosana (Q .= 3,1x10*Monb), AKIIO BBAKATH, IO B3a€MOJis BiaOy-
Ba€ThCS Y CITIBBIIHOIICHHI 1 : {, T00TO 32 piBHSHHAMU (2), (3). 1Lle Oubioro Oyrie pi3HHLIS
MoK Q_  Ta Qmp, SIKIIIO TIPUITYCTHTH, IO PEAKIIisl BiIOyBA€THCS Y CIIBBIAHOIICHHI 1 : 2,
TOOTO 32 PIBHSIHHSAM peakiii (4).
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Ha ocHOBI BUIIIEBKa3aHOTO, MOYKHA IPUITYCTUTH, 110 YTBOPEHHS MIiIIHUX KOMILICKCIB
SO, 3 Pd(Il) smenmrye kinbkicts nanaairo(1l), smarnoro akrusysaru CO. Sk npuknan,
B TaOJI. 2 1 HA puUC. 2 HAaBEJCHI PE3y/IBTaTH MO0 BILIMBY IOIEPETHBOT COPOIi qi0KCH-
ny cipku Ha akTuBHicTh Karanizaropa K,PdCl -Cu(NO,),-KBr-H,0/H-bT(1)*-6 B peakuii
okucHeHns CO.

x 3
Céo> MI/M
60 r
5
40 4
3
20
2
1
O 1 1 J
0 50 100 150 ¢, xa

Puc. 2. 3mina C y yaci Ipu OKHUCHEHH1 MOHOOKCH/TY BYIVIEIIO Y TIPHCYTHOCTI KaTaizaTopa
K,PdC,,-Cu(NO,),-KBr-H,O/H-BT(1)*-6, sixuii nonepenbo aacopOyBas JTiOKCH] CipKH:
QSOZ~104, moib: 1 -0;2-0,58;3-0,88;4—-1,18;5-2,00
(CEO =300 mr/v*; C,  =3,1-10% C_ , =2,9-10%; C,, = 1,02:10* MomB/T)

Pd(11) Cu(ID)

UYepes karamizatop npotsaroM 1, 2, 3 i 4 TroauH MpOIyCKaIy Ta30MOBITPSHY CYMIIIL,
sika micTmwia 100 mr/m® (10 T'TIK) miokcuny cipku, 3a ymoBu T = 293 K, U = 4,2 cm/c;
w = 1,0 7/xB; m_= 10,0 r. 3 puc. 2 BUIHO, IO i3 30LIBIIEHHAM KUTLKOCTI TIOKCH]TY CIPKH
(Qq,.), ancopboBaHOTO KaTami3aTopoM, KiHETHKA PEaKilii He 3MiHIOETBCS, ajle B CTalli-
OHAPHOMY PEXHMI 3pOCTa€ KiHIIeBa KOHLEHTpAIlisi MOHOOKCUY BYIJIELIO (TLIbKU MPHU
copOii Bupoaosx 1 rox BoHa nopiBHioe I'TIK, a motiM nepesurye ii). CTynmiHb O4MCTKH
noBitpst Bixg CO 3HIKYeThCA 3 95 % 10 83 % (Tadm. 2).

Tabmuns 2
Buius nonepennso copdosanoro SO, Ha aKTUBHICTHL KaTaJizaTtopa
K,PdC1,-Cu(NO,),-KBr-H,0/H-BT(1)"-6
Coaan = 3,1x107%5; Coun= 2,9x10%; C, , = 1,02x10* moan/r; C{ =300 mr/m’;
U=4,2 ew/c; T=293 K; j =76 %

Tpusajicts Q.. Q502X104’ C(Ifo, mr/m? %
3aTpy€eHHs1 KaTaJji3zaTopa, roa. mr SO, MOJIb (cTanioHapHMIi pesKnM) "
0 0 0 14 95
1 4,0 0,58 20 93
2 6,0 0,88 35 88
3 8,0 1,18 42 86
4 12,8 2,00 50 83
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Taxum YHMHOM, BCTAaHOBJICHO, IO BHaCHiI[OK 3aTPYEHHA 802 MCTaJIOKOMIIJICKCHOI'O

karamizaropa Pd(IT)-Cu(Il)/H-BT(1)"-6 BiH BTpayae KaTaJiTHYHY aKTHBHICTb B PEaKIii
OKHCHEHHSI MOHOOKCH/TY BYTJIEI[IO Yepe3 He3BOPOTHE 3B’ sA3yBaHHs yacTuHH nanasito(1l)
3 TIOKCHIOM CipKH.

3 OTpUMaHMX Pe3yJbTaTiB BUILIMBAE, IO BUXOAOM 3 IIi€l CUTYyaIlil € 3aCTOCYBaHHS

B 3aco0ax 3axucty opraniB guxaHHs Big CO (QUIBTPYIOUHMX €JIEMEHTIB, CIOPSIKEHUX
copOeHTaMH JTIOKCHy CIpKH JUIS TOTEPEIHBOI OYMCTKU BiJl HHOTO MOBITps. Takum
copbeHTOM MOXKe OyTH, HaIlpHUKJIaJ, IPUPOAHUI He Moau(pikoBaHUI 0a3aibTOBUN Ty
I1-BT(1)", sixuit mpoaeMOHCTPYBaB AOCTATHHO BHCOKY COPOIIIHHY €MHICTB.
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BJINAHUE ITPEJIBAPUTEJIBHO AJICOPBMPOBAHHOI'O
JMUOKCHUIA CEPBI HA KATAJINTUYECKYIO AKTMBHOCTD
HAHECEHHBIX MEJTHO-ITAJIJIAJIMEBBIX KOMIIJIEKCOB
B PEARIIN HU3KOTEMIIEPATYPHOI'O OKNCJIEHUA
MOHOOKCUIA YTVIEPOOA KU CJIOPOJIOM BO3JIVXA

Pesiome

YcTaHOBIEHO OTpUIATENIBHOE BIMSHME NMPEABAPUTENbHOI ancopbrmu SO, Ha Katajiu-
TUYecKre CBOMCTBA HAHECEHHBIX MeIHO-TaIIaJUeBbIX KOMIUIEKCOB B peaklM1 HU3KO-
TemIepatypHoro okuciaeHus CO KMCI0poaoM BO3AyXa.

Kmouosi cioBa: MenHo-nautagreBble KOMITIEKChI, TUOKCU CEPbl, alcOPOIUsI, MOHO-
OKCHJ[| yIJIEPOZIA, KATATUTUYECKOE OKUCIIEHNE.
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THE EFFECT OF SULFUR DIOXIDE ADSORPTION ON THE
CATALYTIC ACTIVITY OF SUPPORTED COPPER-PALLADIUM
COMPLEXES IN THE REACTION OF LOW-TEMPERATURE
CARBON MONOXIDE OXIDATION WITH AIR OXYGEN

Summary

The negative effect of preliminary SO, adsorption on catalytic properties of supported
copper-palladium complexes in the reaction of low-temperature CO oxidation with air
oxygen has been found.

Keywords: copper-palladium complexes, sulfur dioxide, adsorption, carbon monoxide,
catalytic oxidation



